Cells were plated in 96-well plates (1,000 cells/well). Treatments were added 24 h after plating.
HEMA) (Sigma). Briefly, Poly-HEMA was dissolved at 20 mg/mL concentration in 95% Ethanol and added to the plate to fully cover growth area and dried overnight.
Colony formation assay.
Cells were seeded in 12-well plates at 50,000 cells/well in duplicate. After 24 hour treatment, media was replaced and cells were incubated for 7 days. Cells were washed with PBS and fixed in 4% PFA. Cells were then stained with 0.1% Crystal Violet (Sigma) for 30 minutes and washed with water.
In vitro tumor cell-fibroblast 3D co-culture. Reader. Images were taken using a CX41 Inverted Microscope with a DP26 Digital Camera (Olympus).
Generation of ASS1 knockout isogenic cells.
Four sgRNA sites were designed for the exon4 of the ASS1 gene. The recombinant plasmids of Lentiviral vector2-ASS1-sgRNA were constructed. The constructed vector were transfected into SU8686 cells. then 24 hr later cells were treated with puromycin for 3 days. The two gRNAs (#1: TATGTGTCCCACGGCGCCAC and #3: ATACTTGGCCCCCTCCCGCT) with best knockout effect of ASS1 gene in SU8686 cells were selected. Single cell cloning was performed with limited dilution of cells into 96-well plates. At least 2 single clones of each gRNA were selected for knockout confirmation with Western blot.
Generation of ASS1 shRNA Knockdown cells.
For inducible ASS1 knockdown, ASS1 shRNA oligonucleotides (shASS1 5'-CACCGCTATGACGTCATTGCCTATCTTCAAGAGAGATAGGCAATGACGTCATAGC-3' and 5'-AAAAGCTATGACGTCATTGCCTATCTCTCTTGAAGATAGGCAATGACGTCATAGC-3'; and shASS1 5'-CACCGGATGCCTGAATTCTACAACCTTCAAGAGAGGTTGTAGAATTCAGGCATCC-3' and 5'-AAAAGGATGCCTGAATTCTACAACCTCTCTTGAAGGTTGTAGAATTCAGGCATCC-3') were annealed and ligated into pENTR/H1/TO vector (Invitrogen #K4920-00) following BLOCK-iT Inducible H1 RNAi Entry Vector Kit manual. Resulting shRNA constructs were recombined into pLentipuro/BLOCK-iT-DEST using Gateway LR Clonase II (Invitrogen #11791-020).
Recombinant lentiviruses were packaged in 293T cells by co-transfecting each of lentivirus plasmid with expression vectors containing the gag/pol, rev and vsvg genes. Lentivirus was harvested 48 hours after transfection and added to subconfluent Su8686 cells with polybrene for 16 hours. Cells were selected in puromycin for 1 week. Doxycycline induction of knockdown is controlled by the Tet repressor (TetR) protein expressed from the pLenti0.3/EF/GW/IVS-Kozak-TetR-P2A-Bsd vector. Knockdown was induced with 100 ng/mL doxycycline.
Western blotting.
Cells were lysed in cold RIPA lysis buffer with protease and phosphatase inhibitors (Thermo Scientific). Protein extracts were resolved on SDS-PAGE and then electrotransferred to Immun-Blot Nitrocellulose membrane (Bio-Rad, Hercules, CA, USA). After blocking in 5% milk, membranes were incubated in primary antibody solution at 4 C overnight, and then with horseradish peroxidase (HRP)-conjugated secondary antibody solution at room temperature for 1h. Blots were developed using Pierce ECL Substrate (Thermo Scientific, Rockford, IL) and imaged on the LI-COR Odyssey imaging system.
RNA-Seq.
Samples were prepared in triplicate. Cells were trypsinized and collected on ice after 24 h treatment for RNA extraction and analysis. Libraries for RNA-Seq were prepared with KAPA Stranded mRNA Kit. The workflow consisted of mRNA capture, cDNA generation, and end repair to generate blunt ends, A-tailing, adaptor ligation and PCR amplification. The data was sequenced on Illumina HiSeq 3000 for a single-read 50 bp run. Data quality check was performed on Illumina SAV. The reads were mapped to the latest UCSC transcript set using Bowtie2 version 2.1.0 (1) and the gene expression level was estimated using RSEM v1.2.15 (2) .
Normalized gene expression data were fed into Ingenuity Pathway Analysis (3). 
Sample preparation for LC-MS/MS-MRM analysis of nucleotide pools and incorporation of labeled nucleotides into newly replicated DNA and RNA.

Quantification.
The areas for nucleotide measurements were obtained from extracted ion chromatograms of MRM ion transitions. These measurements were normalized from the spiked internal standards ([ 15 N3]dCMP and [ 15 N3]dCTP). Nucleotide data were normalized to cell number and displayed as relative amount per cell compared to untreated. For DNA, the areas for the hydrolyzed labeled nucleosides were obtained from extracted ion chromatograms of MRM ion transitions, and normalized to total ion current at that retention time.
pH2A.X assay.
Cells were harvested, fixed, permeabilized with cytofix/cytoperm (BD biosciences, #554722) for 15 min on ice, prior to staining with a phospho-Histone H2A.X (Ser139) antibody conjugated to fluorochrome FITC (EMD Millipore, #05-636, 1:800 dilutions in perm/wash) for 20 min in the dark at room temperature. Subsequently, cells were washed and stained with 0.5 mL of DAPI (Invitrogen, #D1306) for DNA content before data acquisition by flow cytometry.
5-ethynyl2-deoxyuridine (EdU) pulse-chase cell cycle profiling.
MiaPaca2 cells were plated at 0.3 x 10 6 cells/mL, pulsed with 10 µM EdU (Invitrogen) for 2 h, washed twice with PBS, and released in fresh media containing 5 µM deoxyribonucleosides.
Cells were collected 4 h following release in fresh media, and then fixed with 4% paraformaldehyde and permeabilized using saponin perm/wash reagent (Invitrogen), and then stained with azide-Alexa Fluor 647 by Click reaction (Invitrogen; Click-iT EdU Flow cytometry kit, #C10634). The total DNA content was assessed by staining with FxCycle-Violet (Invitrogen, #F10347) at 1 µg/mL final concentration. Flow cytometry data were acquired on five-laser LSRII cytometers (BD), and analyzed using FlowJo software (Tree Star). The cell cycle durations were calculated using equations for multiple time-point measurements according to previously published methods (5) . 
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